Age-related changes of glutathione content, glucose transport and metabolism, and mitochondrial electron transfer function in mouse brain.
To evaluate the oxidative stress-related parameters and to determine their order of appearance in the brain aging process, radionuclide experiments were carried out on male DBF1 mice at 3, 12, 24 and 30 months of age. The content of nonprotein sulfhydryl compounds, mainly glutathione, was estimated with technetium-99m meso-hexamethyl propyleneamine oxime ([99mTc]meso-HMPAO) tissue sampling. Glucose transport and metabolism was examined with [1-14C]2-deoxy-D-glucose (2-DG) tissue sampling. Mitochondrial electron transport function was estimated with [15O]O2 gas-tissue ARG. [99mTc]Meso-HMPAO uptake in brain expressed as standardized uptake value (SUV), (radioactivity in brain tissue/tissue weight)/(total administered radioactivity/body weight), reached maximum at 12 months of age and decreased at 24 and 30 months of age in every region examined. The pattern of 2-DG, expressed as SUV, showed a tendency to increase rather than decrease with aging. [15O]O2 fixation in brain slices remained constant until 24 months, while it decreased significantly at 30 months of age. The results suggested the possibility of using imaging techniques in vivo for longitudinal evaluation of the aging process and indicated reduction of nonprotein sulfhydryl compounds including GSH at the early stages of aging may also accelerate the dysfunction of mitochondrial electron transport and neurodegeneration.